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#^#fp:SC®t2 1 : -Y-^^i/, 3^;^ (Yamagishi, S . ) h^, ^y<4:t'^K:^/^^ • T^'K • 
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Acta Haematol. ) J. i^:^), 1994<^. :||91^, pl87-193 
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/KKidney Int. )J, (T^y;*), 1999<^, ||55^, p389-399 
##fF«43:y^^-K, ^-(Richard. J. U.)hm, ^^T^y^ 
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/Wzi^v-X^fcf* tKndrv-ST'feS. _hlB (2) *fc{* (3) ^iB«(DS ^mm^^^^ 

*fcfi (3) «fEm(^® ^mmm^^tsauni 

lH-t't3n[l, 2, 3]hyT>*'— /V-4, 6-S^:^>'S-efeS. ±iE(2)*fcf*(3)TOtt 
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m (2) w: (3) e mmm^mi^mmo 

(9) Sfi^fSi^:d5. AGES. ALBs^XXJP:^fih<Dm'^X^^j:^m*^hmi^^Mh 
(DT'fc-S. -tie (1) - (8) ^(DV >-f tV^a^lB^cDS &^fP^^^iJ]]$lJ^Jo 

(10) S e^0i^;et5AGEs-CfeS. _hlB (9) ^IEm<^® ^^Mi'^^^^MMo 

(1 1) AGEsdS^>'hiXi<?:^-efc5. ±IB (10) ^lE^OSc a^li5i6^^^«i^J^Jo 

(12) ±fB(l) - (8) Jg(DVN-f tv>6>|E«(OS a^flii^^^^Sll^J^J^tf . 

(13) _hiB (1) — (8) ^<Dv ^'rtiib^mm<Dm&wm^^^nmM^t^. mMmvr 
mo 

(14) ±ss (1) - (8) ^(^v ^-rtt;^l^lsm(^s &mmm^0.^mM^t^. ssmmm^ 

Wo 

(15) ±|B (1) - (8) ^OV >-rtV36^|S^O® S^«iii^^^«J^J^J€^^S«^^t^M 

^^^i:n^t^.mi^nn(D:ij/i':^:=^Mt^m^^*^iisM^'^^:^^o 

(16) _bfE(l) — (8)^<DV^-f t^:e)^8BS<75S &mm<^^0.nmM^B^<D5km~^tc 
^iK^^^-t-Sm#^-^ f&Jie-b^^»<^±IB (1) - (8) (DV >-f nd^lE«<OS e^SKIiJl^ 

<D^ _hlS (1) - (8) m<D\ ^-rttd^lE^OM e^filfci^^^«l$!l^J<^^ffio 

[0040] mm^'^fci-imM(D5-m^y'h9:/-/^^mit^mx:^<>xmy^hy:/ 
— /v#cDl'6L*fc«3^{j:7«^w>'^*S?r^i-5>fk'^i^^^^^^9-^"r5. H 

Mb3] 
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R1 <f II 

N 



R2 



R1 — f I 

^^'^-efeoTt)J:<^ AGEsfJi}*. ittx.it^:^h-y-:^:y. ^n:^V^^. xi (:7y^:^nyi^ 
-^^tb. ALEsIJ:}*. fca;x.{€'^n:/>?T/Vy^fcKy>^>^> /V-^flii^ 

O. MGO. 3-DG. ^y=a— /VT/^T^tK. T^tKnT^^a/Vt':/^, fcKn^W^:^ 
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[0044] rs ^wmm^miimms (Dm^^^^-^h^. mmf^i^tz.\-m3^<Db-n.^y'Vy:/ 

^^1■^'^b'a^#3}*^ in vivo, ex vivo*5j:t)«/*fc?*in vitrotCj6j^f>-f . ScQ^ 

[0045] if-^m Kt^t^^m u^mm^^nmmcom^m-ii^hx^xmm^fi^^-w^'TYy 
[0046] ^ (I) *5 j;u5 (II) \z.^\ ^-c. Ri mm*fc«#si^(D^#m {m^n^w s 

[0047] gmS^b-Cfi. fc^;t{iig:^T/v^/v (fc^;t T^otW) . {g^ 
^M/>(f:itK.itT±^/^. :/nt°;r^/V. ^^y/W . (OT) T/^'Sr/Kfc^x. 
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[0048] . im<Dmmm^mt»iro ri«<D#a*J «m*/c}*#gia<^^>fb;?k 

T/V=3f/v^^ T/V<Jr^/l-S> T/V=¥^/VS. iy^^^T/^=3{^/^S^ v'^nT/V^^/WS. 

[0049] fS:^. Ji|a{C*3V ^T. T/W=^/V. T/V=i=^->. rjV^MA'fS:}£<om\Z.mW^X^m 
[0050] :^mm(Dit^m (D <D J,#:«ry^^lf ttf^. ^0^*3«9-efc5 : 

[^1] 
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^1 




^ « it ^ 


it ^ ^ 


1 






2 


N-'^sx 0 ,CH3 
N=N 


5 — 1 - (5 - y 

b ^y'— /V- 1 --r ^/V) 3 
a. 6a-v^t: KP-lH-t'Pn 

[3 , 4 - d] [ 1 , 2. 3] ^ y 


3 




( 5 h /V- 
1 --Y/U) ;^ — /V 


4 




1 - ( 5 - y^^^/v-v" b 9 y'--/^ 
-1 — r/v-y^/v) -t'^^v?^' 


5 




1 - y ^/i-'- 4 - ( 5 

Thy y^yi^— 1 — /vy ^/v) — 


6 




4 - (5 — y^^^/V — T- b^y^^/W- 
>- 


7 




1, 4 — t:':^— ( 5 — >^ ^^/i-^-y' 
b^y— /W- 1 --r/V;^^yW) - 



[0051] ±is:$:iiip>g>fii'a'#i(i)*fcf^ (iD-^Miti-^i-r*. -m^. 5-m^Th9y-^^^t 
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[0052] ^mm^t^m (d i^iti-t (id . ^^^t^p^ ij:*3v ^-c. mi^m t\^x(D\f ^^>b6^^ 
^<Dmmi^^^xmmir^^ti)^x^^: 

{A)i[:^m (I) *fc}* (II) i j^mmm^^nui^mtr^irmm^m 

(B) it^m (I) *fc« (II) ;&5t'i5r^:/B6 jg<lr#^b?fev ^z.t^mmir^mk : 

o 

[0053] i\:.^m (I) *fc« (II) ^m^^i^t\.x^m'r^^^m<Dm. ummm^mmm 

o 

[0054] if^gS^J^fcfif&iK^J^bTffi V ^mmt-^'m (I) -^(D^^fe^V ^^*7K 

[0055] :^mm^t^m d) mm^-^tciim^xmM ^ i;i-^#$tvT<tv \ m^tvxi-x 
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[0056] iia^^(^i^^u-c}*. is^. :^>fb7K^^> mm. ^m. v^^m^i:t^t<Dmim^^ 
n> *a^^<??i&^bTf±. ^m. mm. %m. }>vy/i^:^^mm. y^—/vm. -y^^^ 
m. m^rn. -^wi^^s ^^-ym. ^^^^m. ')y^m. y^^y:^/i-^ym 

m^r^ymt<Dmtvx\^. r:^<9^ym. ^;v^^-ymfi}£t(Dm. 

[0057] ^mn(Di\:-^m (d ^fcf* (id i^^^^^^^s:cT. T^y^j^T^v^^-. ii°y K^-y-^^- 
^^flc. opB-9195. ^f^r^^vit^m. mmM^m.mm. r-^h^v^t^m^^ 

[0058] :^mm(Dmm(D^-¥:}jmtvx. m p u^'^^m^i^^u^i^. m^m^^. m 

[0059] S &i^filii<^;65||^t-S^Sl-*j-i-'5^B&^*^-«t&JK^^b-Cffiv>5#^l-«. 
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it^m(X)-^fz.itO.D(DmQU^Mti. -m^O. 3mg/kg-300mg/'kg<D^I3B 

iL^^Wi^2 n g//mL-200 ix g/'mL, <J:?)0^b<{i5 /x g/mL— 100 m g/mL 

[0060] ^ p ^-^^^t5#^<^^m^l-c. mm. mum. ^zt'^fvn. ^^)^ 
x^m^t. M>mmt. mmmts mmmt. M^^mtfs:if(omm^mLx 

[0062] DDSO«^^^{C}*, m^lloikm^i^^-^^. ^'^i^^^XJ^^'^ 

m^mmmmmi-i^xm^x\^^^!$^,mit^j:<. m±mah^\^ ^'imm^^t'^n\^\ 

[0063] DDSlzmmx^?>mt\.Xi-i. m^^. i^^^y'^y^hV^mmi^. Uiy^l^fj:t^ 
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m-^y'^^. =iy—y>. •m^yr/r^^)v—Y. i^Ui/y^-zv^. jj^yfi 

[0064] vy^^^. 3i^i/:/.g^^ifc=i/v*m'^^. 3i^i^:/-fc*^/V'T/v=j— /v^tm 

[0065] »iirij ^<om^ m p s^^j^ ^k^M. mm^j:ti izmz^x. mm. m 
jm. ^-'r^i^^n. s^j. i^-^^J^ n^n. ^^mu mmm'sm. ^^^fb^j. 
mn. ^^^j. wmm. ni^mm. %m\\M. 'm-n. ^m^. 

[0066] ^^JtbTfi. i»»i;dc. ^^tK. i/y-fey 
^'Jfc^'^r^tf Sr^;5S-^t5o j®0^J^U-Cf*. •7^:^>^vm. ^«t. >^K!J':^. ^ 
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[0067] ^-a-^j^LTf*. 'f>zf:^^xxj^^(Dmmi=^. ±/i-r:i-::^^xw(Dmmi^. -^y 

^n— /V, h7;5f>'h. ^^/i^-fe/vn-;^, ^«#®fi&14^J. Wv/^:/7fe^;0S^(f btv 
[0069] ^^^J^bT«. M«;!K^-t-hy!>^. T;=^=i/Hf b^^^ia— /w, b^J 
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[0070] ±iBbfcj;5 mmffo^^mmm. mmimm'^tzitmmwi:mmmmm(Dx^ 

^—(D\^±fj:t'<D^^7!)mWX^^^o b^^U. it^^ (I) (II) it±i^\^X^^m 

^^m^umm^c. 'fb'^#i(i)*fcj*(ii)^^^>fb*fc(*5>^-r6i^K 

[0072] if.mn<Dit^m (d *fc« (id ^m^^^t ^ifeis^^f i-^sfts® 

numti.x(D^t^m (I) (II) ■^^(Dmi^^^ff i-sB-a- 
[0073] ^mm Kx^mimn^<D:^/^^='Mt^m^^A^i&u^-^^:^m^. ® 

[0074] ^^m(om ^mm^<o^^nuijm^. m. ^^mm^m\^umt\^x<Dit 
(I) ^fcf* (II) m#jfiL^*/c«i»i^^«f^t^M$>^5xa^'^tftj<o-efe 

M^^:^/>^==-Mt^m izXV±^^ti^m J:U^mJ^^*f ?K*fc{*jf[L?K 

[0075] KiSn^^t^^ (I) *fc}i (II) ^^^inf^m^^W JfiL^g^«f 
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[0076] *fc. ^-m.is^x^'mr.m^hfiihi^m^fhf:immz.mmmwii^(om^^^\^. 

[0077] 0l^rt*rc«J^a.WF^^-^•^$^^fc^^^ . it-^m (i) i^tzn (ii) ni^m Bmmm<D^ 

it^m (I) (II) (Dm^. <ik^(DTK/^T^i^:^fj:}£(Dm^^m-^'Lxm\^^:L 

[0078] m^fiMmm^^-^^^—^mmvrdmmmm^. it^^m (d tfd,t (id ^?iA-rs 
r^t>-e#So *fc. >fb'^i^(i)*fcf* (ii)?rii:giJ^i^rt(-^Ab-r. m^^hxm:^ 

[0079] mmm^jiifn. mm^j^^m^mK^mu mrn^mrr^o mm^miatmmmu 

jKUT^ntW, /}fy:n^w:/, tKUj^p^^x/W, o^^Wi^g^^tf ^/v^^M-^^^^cif^^ 

[0080] i«ff;bPf^^^sa^^^;!)P^^^®^-i«9S^«^a^^T5«-a•.fflv^b4^^'^b'a•^(D 
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^m^j^ifi^. %.xit^m (I) ip.tzn (II) ^^;?jnbTt>^v \ 

\.fdi^\mMm.n\^\^^?^^xh^\\ 

i--5o it^i^ (I) (II) {*^^^srt*fc{i^f4^rtT-(^M &mm^<D± 

[0084] ^t^m (I) i^fcit (II) {*3t*f?^<^^ti'Kffl-e#s<D-e}*/.c< . 9^mmm. nmnm 
mmm 

[0085] ur. ^mm^mmmi^^^^hi^M.i^^i^^m-r^^K ^mmn^itihmmMK 

[0086] i^^mil4-{5-yzi:^=^/^Th7^/—/^i-^/>^^/>)^^^^V'y(^\:.'B-^i) 
*;y>'i7. og(o. 2moi):fej;tj^36%*/wy:^i7. 8g^^;!ipbfc#. ^ia-c— Bfeit 
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[0087] NMR : ^Jfei/^-^/V- 

2. 714ppm t 4H ^/^^I^^J^^CH2 

3. 709ppin t 4H ^/P-^y^^CHa 

5. 499ppm s 2H y^h^V'— /^t^/l^Jt:y>'r^<^CH2 

7. 494ppm m 3H :7ai— /V-CH 

8. 171ppm m 2H :73i^/VCH 

[0088] Mass(EI-MS) :m/z 245 (i^-^^*) 

[0089] |^^{;ibT5-^^/V-l-(5-:73i^/l'-7^h7y— /V-l-^/M^/V)3a, Sa-v't 
Ki3-lH-lfnn[3, 4-d][l, 2, 3]hyTy— /V-4, 6-i:^:^l^i^t^^2)^XXJ^(5 

[0090] [M3t^J2] l-(5-7zt^^Jl—y'hyy—/^^-l-^/\^?^^/l-) -\i°-<Vi^l^ iit^f^4) <D 

h-'7a^:=.;Vy'V7^/—;V7.. 00g(13. 8mmol)^^i5'/— /V20mll3:;!jnx.-C^^I|Lfc 
WiC. 10*Ci^T'Ct''^^v?:/2. 37g(27. 6mmol) t36%*/V'-^yi/l. 342g(16. 

959g^#fCo 

[0091] []^5g^j3] l-^^/W4- (5-73.;:i/V— Xb^y— I-^/Vt^^/V-) -If^^i^^^ (^1^ 

5-:7j:^/V7^h7>^— /H3. 0g(89. 6mmol)^^^y— /H13mUc:;!jPx.i^*PL.^ 
^;V\f^'7i^l^Q. 82g(98. Oimnol) i:36%3^N/wy>'9. 2g(0. llmol)^;tJDx.-r 
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[0092] NMR : 

2. 258ppm s 3H CH3 

2. 455ppm t 4H tr^7v^>'CH2 

3. yeippm t 4H t°^^v^>^CH2 

5. 521ppm s 2H xh7i/-/V'^t°-<9v?^^^LfcCH2 

7. 480ppm m 3H •7a:.:^J'VCH 

8. 125ppm m 2H ^ai^/VCH 

[0093] [M3t^J4] 4-{^-y=^^JV-y'Yy:/—;V-l-^;V;^^jV) 1^ (it^me 

p^tJ^y— /H33mllz:5-73ic:^/V7^b7>^— /WIS. Og(0. 089mol)SriP;t-C^^b 
fcl^?r5'C7|5^(;i?^*PU.'^:t^/V3f^y:/10. Og(0. 10mol)^36%7}^/Wy:/9. 2 

j^^^ll. 5g(HJl^49. l%mfCo 

(NMR) -etrv \ a mt^^^^w-r^h<Dx^o 

[0094] NMR : 

2. 685ppm t 4H 'f-:t^J]^^])>CH2 
2. 988ppm t 4H ^:^^J\^^]}l^CH2 
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5. 480ppm s 2H 'rh7^^-~^Vt'^:t^/U:^]}l^^f^Vtz.CH2 

7. 494ppm m 3H :73i— /VCH 

8. 162ppm m 2H ^31— /VCH 

[0095] Cfi3t^J5] 1-4-lf P^.- i5--7zi^=^/V-Thy:/-~^^-l-^^^;^^M 

S-^ai^/^xh^:/— /V20. Og(0. 14mol)(D^^y—/l-205Tnm^{Z.5X:^mX- 
t'^^v^^-S. 3g(0. 062mol)^36%^/wy>'14. Is^MVtCo ^(D^. ^U-C— 

X^^(D^4k. 23. 7g(l|Z^95. 0%)(Ol-4-tf;:^-(5-:7ai=^/V-xb9>^— /^-l--^ 

. mm.^^^:^^^v/\- (NMR) -c^tv \ ^(D^m^ @ ^'fb'a'^^^#i-st><^-efe 

[0096] NMR : ^^.e ViJ^-^/W 

2. 767ppm s 8H \f^y^J^:yCil2 

5. 469ppm s 4H T^h^i/— yV^t:°-<7v^>'^^bfcCH2 

7. 496ppm m 6H ya:.::=.;VCil 

8. 171ppm m 2H ^ji^yVCH 

[0097] [^i^^yi] 

l-(5-:73i=/V-^h^y— /V-l--f/^^^/^)3a, 6a-i^kKn-lH-fc'cii3[3, 4-d 
][1. 2. 3]hyT:/-/V-4. 6-v?:?j-^^(>fb-^i^2)^3J;t;?(5-:7a.^/V-xh7i^-/^- 

[0098] #^m^<0'R^^^«fm#:«>^e>l^7iC^#-C]gWHUJ^=^lfc.b. ^)P^^-?y>"fbJfiL^ 
/H^fc:jflL#(900iitL)lC^^«fi(Si^ig|iE8. 20. ^^XJ^bOmlA) (C^Mbfc4-( 
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->^3ic:^/^-7^h7>^— /^-l->f/^;^^/l')3a, ea-i^^tKo-lH-fc-onCa, 4-d][l, 
[0099] ^i^Y-yi>:y(Dm'&\'i. J^JlTc>J;5(-UT^TofCo -r>^=^^-<— v/3>'(D^(D^if:/ 

://P(50/:iL) ^^»(7)10%hyi5^DC2@^^^;f)PX.fcmx 5000gT*5:9-W^'i>^ 

^^JET^^SI^. ^^#ffl^TT'6N HCl^?^(lOO/iL)4'(--C. llO'C-eiGNp^ 
;5jP7K5>fil^fTofCo ^V^T**^^5>^^^-5N NaOHdOO/iD^DjlW. 5My^ 
^i^»^^(pH7. 4) (200ML)Sr?^Anbfc^.O. 5/i m?LO/KT>'>f/Vi?5rMb-CiS 

lib. PBS-e^f?Ufco 3eilbfc-^:/hVv^:^©Jgaf«s ^3tetilW^(RF-ioA. i> 

^Mf^Elf)^fflV^fcJ^&^iHPLC^ffiV^-ca!l3^by^:(Miyata. T. et al. ; Proc 
. Natl. Acad. Sci. USA, 93, 2353-2358, 1996) » ^t±l?g^335 
/385nmOia®/^^iS;g-r*^^i5'-bfc„'^^-<>'hiXv^>'^^^i^K^b-C^ 

[0100] is^m^^\t^ 4- (5-:7ni::r/i— 7^b7>^— /w-i--f /v^^/i^) -^/W5t;y (^fk-a-^ 1 

S-^^y'V-l-CS-^o:::^/!— -T^b^V^— /V-l-^/M^/V)3a, Sa-v^feKti-lH- 
t'nn[3, 4-d][l, 2, 3]byTyWV-4. 6-£;^:r:/('fb'a'i^2)*5J;U?(5-:7ai^/k 

[0101] mmm.^isi^b^^^^=^^—V\^fz.bt(DA-{5-yzr.z=.jv-y^V'7:/—/\^-l-^/^^ 

^/U)^/V^yi^, 5-^^/l^l-(5-:73i::^/V'-7^h7y— /V-l-^/V-P^^/WSa, 6a 
-i;'tKn-lH-faa[3, 4-d][l. 2, SlhyT^— /W4. 6-i^:^>'*3 J;tJ« (5-7a: 

figanmol/mL) ?r^2(;i. -<^hiyi^:^;i^^ (%) ^El 1 td^-To 
[^2] 
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*2 






a" y hi/-/' 


DMSO (^tt*tf!g) 




2. 960 




5mM 


2.604 




5mM 


2.280 




5mM 


0. 367 


-f pp [3, 4-d] [1, 2, 3] ry 


5inM 


0. 320 


(5-7x:::/^-7^7y*-/^-l-'fi^)^^>'-/^ (ft^^S) 




0.026 



[0102] m2^XXJ^miK^ir::^t<. 4-(5-73:^/v-7^h7>^— /v-W/M^/V')-^/^ 

— :^tKo-lH-t''cia[3. 4-d][l. 2. 3]hyT)/-/V-4. 6-i^^> (it^m2) idX 

[0103] I^a(;iLT. 1- (5-:7a.c:^/i.-7^h9y-/v-i-^/M^/v) -f-^^v?^' i^t^m) 

[^3] 
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m 3 










5mM 


0. 234 nmol/mL 


(lb ^^5) 


5mM 


0. 201 nmol/mL 


4-(5-7x::i/!<-Th7:^'-/t'-l-^yV;lfn^)-fttA'*!;> 


5mM 


0. 149 nmol/mL 


l-4-t* ;^-(5-7x^y^-t^7y'-4^-l->^/^;'f Ar)-t' a* 72^* 


5mM 


0. 103 nmol/mL 



[0104] mw\2\ 

l-CS-^ai^/Wv'h^)/— /V^W/M^/V)3a, ea-v'tKn-lH-fnnCa. 4-d 

[0105] :7ai-/V'T7^:x : ImM) . Wmt^^ iM^^^ : 0. 1. 0. 5. 2. 5m 

M) . mmiti^m (ft^^iS : SmM) . : O. ImM) ^200niM<Dy 

>mmmm{viil7. 4) (;i^^b(^*500/zL). 37t:T*4NFr^^^=¥:x-^-hbfCo 
-r^-d^^^-hJ^T^^ DTPA(^i^^^:lmM), 260imit«7);^7i577— e^^»UT 

fi:t>^. -^Npr^^. Kj^;?g^lOO{^%3^b20AiL^HPLClvl-rVi:^^i9'hU C18 
;«;7-t.(4. 6X250imn. 5 nni:Wmt^%)X-i^m^. mm^^27Snm^ 1k%^ 

mo5T^(o^wx*'Bi%^m^ (RF-lOA: mw-umx) v ^x^mu-z.^ mmm 



wo 2005/051930 



34 



PCT/JP2004/017267 



][1, 2. 3]hyTy— /I— 4, 6-v?:r:/(>fk'g^i^2)*5j;TJ?(5-7inr:i7W7^h^i/— Z^- 

[0107] (2) ^■?-:r=3ri/":^'f h7>rh{=:J;5^ni/^^0;:ihn>fbK^£^(Dft]$!|^m 

Pannala ASb<^:^j&(Free Radic Biol Med 24:594-606, 1998) {Cip 
C-r^MLfCo -r>:ct:>-^. ^niX^ : 100 IX M) . ^mt-^m : 0 

. 1.0. 5. 2. 5mM*5j;U«5mM)./N°-;^-=3rv'-^^h7-fh(l^t^k^M)(«:^^S: 
500 n M) Sr200niMcoy:/^«?g (pH7. 4) {C^^U(?g»500 L) . STt^-^l 

C-e^^ffUfdo i-5'<f:b-^. -^^PhI^. HJ^:?g(20/iL)^HPLClC-r>'i^^i5'bb. C 
18;&7A(4. 6X250nmi. b ,xTa:^:i—^—:^m)-^^fm.. ^^^W^(RF-10 
A:m^mm)^m\^2S0nm(Dm^'<^^m^t^ ^nmn. O. &m!L/'^(DmM 
-e. /^5'>'TB^i^^5. 0%;6>^>30%*-t?30^^-e^>fk$-^fc(/^^y:7TA:0. 10% 
hy:7/v::a-i3@^^, /^5^:7tB:0. 08%M):7/k:;^tig^^^tf80%T-feh^hy/V), 4 
-tKn^v-S-^hn^S^^ClOOM M)^l^la5^2!i^b-C^fflbfCo ^^^031;! 

[0108] 4-(5-:73ir:^/V--7^h7y— /^-l-^/M^^^)^/l^^y^ i^t^^l) > 5-p<^/^- 
l-CS-y'a.^/V-T^b^y— /V-l-^/V^^/^)3a, 6a-i^tKn-lH-t°ni3[3, 4-d 
][1, 2, 3]hyT>*'— yW4, 6-i^:^>'('fb'^i^2)*5j;tJ?(5-7zi.::i7^-^h7:/— /V- 

[0109] [^i^^j3] 

\f^^:^B6 (PLP/'fc°IJK=ari^— /vy^^M) <^tt*EKi^ 

l-(5-7ji::i/V-7"b7y— /l^l-^>'M^/V)3a, 6a-i^fcKci-lH-fc:*t3D[3, 4-d 
][1. 2, 3]hyT^/— /V-4, 6-v^:^vak'a^i^2):joJ:t;?(5-:7a.::^/V-7^h^:/>-/l^ 
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[0110] HPLC(D5>W^#}i. j^+i^C18;^^i^(4. 6X250mm. 5 nm:^:t—^—:^M: 

-C25^r^'^^'fl:$-frfc(^^5/>'TA:0. 10%hy7/W:^ng^^. /V:7rB:0. 08%h 

[0111] ±iE<D^:^J:«9. ^^4*i•M(DT^7i5^T^v?^^^i3^v^PLPOtitE;as^b^^fc;^l^4- 
(5-:73i^/i— T^h^y— /i^i-^/i-^^/^) -^/vjJni; iit^m 1) s 5-p«^7Wi- ( 

5-:73i^/W7^h7>^— /Wl-^/V^^/l')3a, 6a->^fcKci-lH-lfnr2[3, 4-d][l 
, 2. 3]byTi/— /W4. 6-v?:^V(^b'^i^2)*3j;t;?(5-:73i:^/V-7"h^>^— /Wl- 

[0112] [|*;i^m] 

^ l;i*gjfiLUfCo *^jfn.U:/h^#:^ii:*>l;i3000rpml?15^ra^'il-'5>f8IL-CJklK^lHllt5l 
HPLCXllk^^<D^t^m(D^m^MmVtc. t-'fc*^*,^ HHRLfcjflLlSllOO/iL 

t^^bTT-fe:h^MJ/^200Ai L^^;!JDb. 12000rpm-ei05>rH^3^'[L^5)-^bT_bW^ 
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M^;V:^V:y(it^1^1)<Dm^.M^^C18:fj'7M4. 6X250imn. 5nni:^:t 

[0113] mmm5'] 

ma^-^t^nt\^xmm\^tic m^x-^^y^i^y^^^r^m^^x^mmau^-vti 

o lS-^*{ilOO, 250. 500, 1000, 2000mg/^kg<D5^-etTofCo T^-iX — T— 



^4 




LD50 




>1000nig/kg 




>2000mg/kg 



[0114] mmme'] 

Wistar75^h(li. #:mi50g, 6jlft^) f-^hy-l^(*:'efc§OX-7^1. 2mg/k 

/^-i-^r/M^/W-^/^j^yx-fk-^^i), img/kg^m, 1010)^0. 5 
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^-v?i/7!J^TPCI i'S±^M-7^^l^J>d ^•V5/^T>^^jJ'h (HiS^t^^^th) (Dy^h^ 
[0115] [^i^^j7] 

mmmwmmi-immmm^. mmmz±. mm^mm. mmwmmmmm> cast 

^i^h(D^^^^m lOidXX^m 1 1 i^^-To 
[0116] [l^i^^jS] 

flcm270-350g<^CD (SD) IGS*H495/h ( 0 0 

^mm22-^mi^m^m) nmsm y^/v-^^^ (7o%n^o (^^;«f;^) ^30% 
?a^jiJ?a^37-38'C(jHS:itufco ^fev^T^ ^®^±o^^ts^ia^i-sfci?)(;i. ^ 

ibi^oJl»jMtc>^^y^^v^>®W/=^— (PE-50. ^^h:^' ^^(^y^i^yi^^M) ^ 

if A. wsb. z.fixmsk^^&mm^m^ikmm. --^-^hi^v-yv. comm. m 
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«*(*W1f — Ky^7 — 7/V':tp«hy— (neuroscience. inctUSi/®lp"p^ : O 
MEGA FLOW(FLO-Cl))^ttlW^::^V'i5^'^:fe4mm(D^m{z:, ES^^^l- 

o3bv^fctf ^F^ibM^^^Lfco ^(D'^^u^y'i'^^mtm. ^±mmm^mMu 2 

. 23mg/kg<^4- (5-:7ai;=:/V-7'h^y— /l^l-'f/l^^^/^) -^/l^^VX'^t^^ 1 

mX*7^(DmW}f^W^WM. ^a^4S7K40mlle:2, 3, 5-triphenyltetrazoUxun 
chloride (iX^^%fcM)trO. 8g^#f Ufc^ (TTC^fel^) iCSrCXlS^mmmLrX 

(Dm^i^.^tl^^CM?iyXm^ih\^.Swanson^(D^m(J Cereb Blood 
Flow Metab 10:290-293; 1994)iCXoXfmf\^tio ^(Df^^.UMM^ 

h<^xmmmm^m^h\^fco ^m^misci^-ro ^/c. ^m^m(Dnmi'iMmyiyh 
^7\^^fj:'^(D±Kis^.m7f)^hmi^xmmj:<iEmzLmf^^m<Dh<D^i!f\-'—v^^ 

v-Ki. mi!)^hmvxm.m^^j:\'^7iK mic^<>'r<rmif?)'^m(Dh<D^^u—h^2^ 

7"A(Stroke 17:472-476, 1990)-eMbfCo ^tgIlI=g<^®"C}*. HI 

m^M^m^^mtit^i^x^ ^^j^^jj^x^i-m^^j) *5^otm-3ooi (m^^jira 
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